Evidence for insulin-mediated control of AQP9 expression in human placenta.
The AQP9 gene contains a negative insulin response element, suggesting that it may be modulated by insulin. Previously, we reported AQP9 overexpression in preeclamptic placentas but a lack of functionality of AQP9 in water and mannitol transport. We also observed high serum levels of insulin and TNF-α in preeclamptic women. To evaluate whether AQP9 expression is regulated by insulin in the human placenta, and whether the dysregulation of AQP9 observed in preeclamptic placentas may be related to the inability to respond to insulin stimuli. Explants from normal and preeclamptic placentas were cultured at different concentrations of insulin. Treatment with TNF-α was used to induce phosphorylation of insulin receptor substrate (IRS), which may desensitize insulin action. AQP9 molecular expression and water uptake was determined. Insulin decreased the molecular expression of AQP9 exclusively in explants from normal placentas in a concentration-dependent manner. Treatment with TNF-α previous to insulin addition prevented these changes. Moreover, insulin treatment did not modify water uptake neither its sensitivity to HgCl(2.) AQP9 water permeability seems to be independent of its molecular expression, strongly suggesting that AQP9 might not have a key role in water transport in human placenta. We also propose another mechanism of down-regulation of AQP9 molecular expression mediated by insulin in a concentration-dependent manner in human placenta and provide new evidence that in preeclamptic placentas the mechanisms of insulin signaling may be altered, producing an overexpression of AQP9 that does not correlate with an increase in its functionality.